Dr Strasser, a radiation oncologist, initiated the presentation with an overview of the manifestation of spinal metastases, stating that these develop in about half of all cancer patients. The median survival after bone metastases is 12 months with prostate cancer and five months with lung cancer, but it is two to three years in patients with breast cancer and multiple myeloma.
Introduction
Reasons for performing open surgery for spinal metastases include tissue confirmation, pain relief, spine stabilization, anterior decompression, and neurologic decompression. Open surgery is a major procedure-patients need a prolonged rehabilitation (four to six weeks of recovery)-and it may not be suitable for some of them. Surgery can decompress nerves and restore anatomy, but it generally cannot treat the tumor.
Reasons for using conventional radiation to treat patients with bone metastases are that radiation treats the tumor, provides local pain control, delays or prevents local progression, and is relatively non-invasive. Problems with radiation therapy are that compression fractures are still possible after radiation; the bone is weakened; radiation is myelosuppressive; and it does not stabilize the fracture.
Dr Strasser described newer forms of radiation therapy: radiosurgery and intensity-modulated radiotherapy. The advantages are that it provides more precision, minimizes tissue toxicity, gives the ability to re-radiate, and is a non-invasive alternative to surgery. The disadvantages are that the patient's vertebral compression fracture (VCF) is not stabilized; the patient may be in pain and unable to tolerate immobilization; and the procedure is labor-intensive, lengthy, and costly. For mechanical stabilization of VCFs, radiation alone is not enough, so minimally invasive surgical techniques may be appropriate. Responses from the faculty ranged from none (Dr Birney, who sees a lot of patients with multiple myeloma or lymphoma) to one to three per week (Dr Cersonsky), more than five a week (Dr Stinauer and Dr Amin), and at least seven a week (Dr Petersen). Dr Dickerson, a radiation oncologist with Denver CyberKnife, a free-standing (i.e., non-hospital-based) facility, said that most of his spinal radiosurgery is for tumors and meningiomas. Dr Stinauer said that they have tumor boards for each body site, but they do not really discuss bone metastases in a multidisciplinary care team. The goals of oncology care are to improve survival, maintain patients' quality of life and function, and prevent or manage further complications.
Advancing the Care of Cancer Patients with Vertebral Compression Fractures
In patients with VCFs, pain can originate in the tumor itself (e.g., due to the release of inflammatory mediators or stretching of the periosteum), in which case the pain manifests at night or in the early morning, responds to steroids, and improves with activity. Or pain can come from the structural instability of the spine, in which case it is incident-and movement-related and is exacerbated by sitting or standing.
Physicians try to aggressively stabilize fractures of the ankle, wrist, and hip. However, for one of the most important structures of the body─the spine-the standard of care is to leave it in a compromised condition. Q: Does the algorithm we discussed earlier for making decisions for your cancer patients with spinal metastases differ when VCFs are present? If so, are there steps added to the earlier algorithm?
Discussion of Treatment Goals
Dr Amin and Dr Stinauer said that they do not change their treatment but they think they should. 'I think we still radiate patients who present with VCFs and then we can refer them, but I think that there needs to be change,' said Dr Amin. Dr Cersonsky said she tends to refer those patients first for vertebroplasty or balloon kyphoplasty, again leaving that up to the neurosurgeon, before she treats them with radiation therapy, as long as there is no spinal cord compression. Dr Stinauer said that previously, patients were not living as long but now, with longer survival, we should treat VCFs aggressively. Dr Amin added that in the past they were not thinking about stabilization of the spine, but instead were thinking about a patient's fever and back pain.
'I tend to refer patients with spinal metastases and vertebral compression fractures for stabilization first, leaving the decision up to the neurosurgeon on whether to perform balloon kyphoplasty or vertebroplasty, before I treat them with radiation therapy, as long as there is no cord compression.'─Dr Cersonsky
Dr Amin also said that, when she sees VCFs and tumor, she thinks that radiation will help cure the tumor cells but may not alleviate the pain.
A lot of patients may need both treatments, she added. She is uncertain about whether it is better to irradiate and then send the patient for balloon 
Section 3. Minimally Invasive Procedures for Vertebral Compression Fractures
Interventional radiologist Dr Petersen said he uses both balloon kyphoplasty and vertebroplasty, depending on the circumstances. He went on to explain that the complication rates from cement extravasation in balloon kyphoplasty versus vertebroplasty depend on how you define these rates. Orthopedic surgeon Dr Birney said he has the same philosophy as Dr Petersen: he is not concerned if he gets minor extravasation in an unimportant, benign location.
Vertebroplasty is the injection of bone cement into the fractured vertebral body to reduce pain and stabilize the fracture (see Figure 1 ). 
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With balloon kyphoplasty, a balloon is inserted into the fractured vertebra and inflated to create a space (see Figure 2 ). Bone cement (polymethylmethacrylate [PMMA]) can then be instilled into that space.
Typically, more viscous bone cement can be used.
In the US, vertebroplasty has been performed since 1995 and balloon kyphoplasty has been performed since 1998. Both are percutaneous procedures and both provide pain relief. However, unlike vertebroplasty, balloon kyphoplasty creates a void in the bone, and it was designed to potentially correct angular deformity and restore vertebral height.
Dr Strasser went on to describe three studies 15 that compared balloon kyphoplasty and vertebroplasty, and one study 16 
Kyphoplasty and Radiosurgery
Gerszten et al. examined 26 patients with spine metastases who underwent kyphoplasty to mechanically stabilize the fracture plus radiosurgery for tumor control. 18 The patients had a 92 % improvement in back pain within one month, and more than half the patients had some correction of kyphotic deformity. The optimal treatment sequence remains to be determined in a new, controlled study, said Dr Strasser, adding that, for now, the treatment sequence should be determined on a case-by-case basis.
Discussion of Minimally Invasive Procedures
The final part of the expert panel discussion led by Dr Strasser related to vertebroplasty and balloon kyphoplasty for VCFs in cancer patients.
Q: Describe your experience with minimally invasive treatments.
Dr Stinauer said that they tend to do radiation alone and see how that works first, and they will consider balloon kyphoplasty first for pain.
Dr Amin said that they get patients with bone metastases all the time, and they do 'an "automatic" 1 x 8 Gy' radiation procedure. 
A: Step 1-A hollow instrument is used to create a small pathway into the fractured bone; a small, orthopedic balloon is guided through the instrument into the vertebra; the incision site is approximately 1 cm in length. B: Step 2-The balloon is carefully inflated in an attempt to raise the collapsed vertebra and restore vertebral body height (represents initial inflation). C: Step 3-The cavity created by the balloon is filled with polymethylmethacrylate (PMMA) bone cement. D: Step 4-The PMMA bone cement is designed to form an internal cast to hold the vertebra in place.
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